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1．使用 L-(-)-　基氯代碳酸酯 Ⅲ 衍生(±)-BINOL (±Ⅰ)形成一对非对
映异构体的单　基碳酸酯Ⅳ，然后通过分级结晶的方法将Ⅳ拆分得到两非对
映异构体Ⅴ和Ⅵ。将Ⅴ和Ⅵ分别在碱性条件下水解后酸化，即得到了
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Optically pure 1,1’-bi-2-naphthol (BINOL) Ⅰ and its derivatives are 
important chiral ligands and auxiliaries for a number of asymmetric 
transformations such as aldol condensations, alkylations, Diels-Alder reactions, 
Michael additions, epoxidations, etc. They have also been used extensively in 
chiral recognitions, chiral separations and in the constructions of functionalized 
materials. Furthermore, (R)- and (S)-BINOL are also fundamental starting 
materials for the synthesis of a large variety of other chiral binaphthyls such as 
MOP(Ⅱa), NOBIN(Ⅱb), BINAP(Ⅱc). As a result, the development of efficient 
and economic methods for the preparation of optically pureⅠhas attracted much 
attention in recent years.  
In view of the importance of optically pure BINOL in asymmetric reactions, 
the aim of this thesis is, on one hand, to develop a new method to resolve racemic 
BINOLⅠinto its optically pure (R)- and (S)-enantiomers, and on the other hand, 
to prepare new BINOL derivatives as chiral ligands for asymmetric synthesis. The 
major results are summarized as follows. 
First, using L-menthyl chloroformate Ⅲ as the derivatisation agent, a novel 
method for the resolution of racemic BINOL Ⅰ was developed. The 
diastereoisomers Ⅳ  obtained were then separated by preferential 
crystallization to give mono-menthyl carbonates Ⅴ  and Ⅵ  with ≥99% 
optical purity as determined by HPLC method. Hydrolysis of Ⅴ and Ⅵ under 
basic conditions followed by acidification afforded in high optical purity (R)- 
and (S)-enantiomers of BINOL respectively. Using mono-menthyl carbonates 
Ⅴas the starting material, a 2,2’-unsymmtrically substituted chiral binaphthyl 
Ⅶ, which can be converted into (R)-MOP(Ⅱa), was also prepared. 
Second, starting from optically active binaphthyl acid (R)-Ⅷ, which was 
obtained from its racemic form by a reported resolution method, two new chiral 
binaphthyl ligands (R)- Ⅹ  and (R)- Ⅺ  were prepared by a series of 
transformations in which Grignard addition was the key reaction. Their 
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第 1章 前言 
 




































































第 2章 文献回顾 
 

















































非对映体 2·B*，经拆分得到光学活性 2·B*。再经 LiAlH4 (LAH) 还原得到光





















表 2.1  通过磷酸氢酯拆分联二萘酚 
Substrate Resolution reagent Solvent (R)-1 (Yield, O.P.) (S)-1 (Yield, O.P.) 
1a[20] 辛可宁 MeOH 44%, 100%e.e. 78%, 100%e.e. 
1a[21] (R)-2-氨基-1-丁醇 THF 74%, 100%e.e. 33%, >99.5%e.e. 
1b[21] 辛可宁 EtOH / H2O 54%, >99%e.e. 0 
1b[22] 辛可尼定 EtOH / H2O 0 51%, 99%e.e. 
















































5a 5b  




solvent (R)-1a (Yield, O.P.) (S)-1a (Yield, O.P.) 
5a [24] (80%) EtOH 61%, 100%e.e. 71%, 100%e.e. 
5a [25] (90%) 柱层析 73%, 100%e.e. 73%, 100%e.e. 






























































































表 2.3  与　基酸成酯拆分联二萘酚 
Substrate Resolution reagent Solvent (R)-1 (Yield, O.P.) (S)-1 (Yield, O.P.) 
1a[27a,b] 6a Et2O 73%, ~100%e.e. 74%, ~100%e.e. 
1a[27c] 6b hexane 81%, ~100%e.e. 100%, ~100%e.e. 
1a[28] 6c 柱层析 41%, ~100%e.e. 41%, ~100%e.e. 





























































































































































表 2.4  利用氯化苄基辛可尼定拆分 
Solvent Temperature (R)-1a (Yield, O.P.) (S)-1a, (Yield, O.P.) 
MeOH[33a,b] r.t. 60%, 100%e.e. 24%, 42%e.e. 
MeOH[33c] r.t. 75%, >99%e.e. 70%, >99%e.e. 



























Chapuis[1]等使用 1摩尔当量的 1,1-联二萘酚衍生物配体 10与 TiCl4的络
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